Introduction
The cognitive perspective on health behaviour is based upon the assumption that our thoughts and beliefs influence our emotions and behaviour. It focuses attention on ways in which patients conceptualise health threats and appraises factors that facilitate adherence or serve as barriers to treatment. 1 However, this model has consistently been criticised for not adequately addressing the issue of behavioural skills needed for adherence among patients, and for paying little attention to the origin of beliefs and how such beliefs influence other behaviours. 2 In general, health behaviour theories provide grounds for target interventions aimed at changing behaviour or establishing good health habits. 3 Ways in which health behaviour can be modified to achieve a desired outcome is increasingly becoming the focus of research into medication adherence. Individual level theories explore behaviour and focus on intrapersonal factors such as knowledge, attitude, beliefs, motivation, self-concept, past experience and skills; 2 at the interpersonal level, theories of health behaviour take into consideration that an individual exists within a society and is influenced by the social environment. Thoughts, behaviours and opinions of people around an individual influence the feelings and actions of that individual, and in turn the individual has reciprocal effects on those around them. 4 Health behaviour theories play a crucial role in the planning and implementation of health improvement programmes. Successful health programmes are based on health behaviours, which are well understood within a social context. There are several individual-related theories related to health behaviour, which can be used to describe and guide interventions related to cognitive factors and antiretroviral therapy (ART) adherence in HIV-infected persons. Some of the theories Background: Adherence in chronic disease conditions is described as the extent to which a person's behaviour corresponds to the prescribed medical advice of the healthcare provider. This is not limited to medication intake only but also includes acts such as following instructions regarding dietary or fluid restrictions and taking medicines at the prescribed times and intervals. Although adherence to antiretroviral therapy (ART) is a predictor of good clinical outcome among HIV-infected persons on ART, it is a major challenge and strict adherence is not very common. This article aims to examine the application and relevance of some cognitivebehavioural theories in antiretroviral therapy adherence Methods: After doing a thorough literature review, contemporary theories of health behaviour at the individual and interpersonal levels referred to as cognitive-behavioural theories were explored. This review highlights some aspects of the cognitive perspective of health behaviour theories as a good theoretical framework that could be used for organising thoughts about adherence and other health behaviours among patients on lifelong treatment such as ART.
Social Cognitive Theory
Social Cognitive Theory (SCT) explains human behaviour in terms of a dynamic, reciprocal and continuous interaction between the individual and the environment. 5 The common theoretical basis of cognitive theory is learning; it posits that human behaviour is learned. Therefore, SCT proposes that behaviour is the result of cognitive processes that people develop through the social acquisition of knowledge. 5 This theory focuses on the concept of behavioural capability, which states that before an individual acts in a given circumstance the person needs to know what to do and how to do it. Bandura's conceptual model of reciprocal determinism addresses the personal determinants of health; he postulates that a person engages in cognitive, vicarious, self-reflective, and self-regulatory processes to achieve a set goal. [6] [7] He goes further to say people effect change in themselves through their actions in anticipatory and proactive ways by exercising control over their behaviour through their thought processes, motivations, and actions. 8 Bandura asserts that without aspirations people remain unmotivated and uncertain about their capabilities. 9 He further states that individuals who engage in health promoting behaviour possess self-belief, enabling them to exercise control over their thoughts, feelings, and actions. 9 Therefore, people who engage in self-management of health habits reduce major health risks and live healthier and more productive lives. 9 According to Bandura, although SCT acknowledges that knowledge of health risks and the benefits of treatment are necessary to perform health behaviours, this in itself is not enough. Additional self-influences are necessary to achieve changes that will result in the desired health behaviour; and this concept is called self-efficacy. 8 The two cognitive processes that influence behaviour in SCT are called Self-Efficacy and Outcome Expectation.
Social Cognitive Theory is relevant during healthcare workers' counselling of patients with chronic medical diseases such as HIV and AIDS; it could be used to assist patients in learning relevant information about HIV and AIDS and the potential courses of action to take in making decisions about the disease and its associated health challenges such as adherence. 10 Support groups for HIV or AIDS patients could also use cognitive and behavioural strategies to empower patients to negotiate problems around ART adherence and establish supportive relationships which strengthen patients' ability to adhere; all these would subsequently lead to better adherence and good clinical outcomes. 2 Issues around disclosure of HIV status, relaxation skills, and anxiety management are skills that could be taught in such support groups, and which could lead to improved treatment adherence. 
Self-efficacy
Self-efficacy, a concept first articulated by Bandura, describes one's belief in one's own ability to execute a particular behaviour and the confidence that one can perform a specific task to achieve a desired outcome. Central to Bandura's work is the Self-Efficacy Model, a process whereby a person engages in a particular behaviour with a desired consequent outcome. 6 The Self-Efficacy Model begins with a perception of the existence of a problem followed by the belief that the desired result could be achieved with one's actions, thus creating an incentive to persevere. 8 Self-efficacy has become a major focus area in the process of assessing patient performance of certain skills that are required to manage their disease condition with the aim of improving their quality of life. Self-efficacy theory has also been increasingly recognised in the study of health behaviour as one of the key constructs of SCT. Individuals with high self-efficacy to perform certain health behaviour (such as adhering to medication) are more likely to carry out such behaviour.
11 Self-efficacy influences how a person thinks, feels, acts and is motivated. Furthermore, selfefficacy affects a person's choice of setting, the effort expended on a particular task, and their emotional reactions to situations. 12 Self-efficacy in terms of behavioural change regarding health and disease describes an individual's belief that he or she can alter a behaviour or action required to achieve positive health outcomes in managing a specific disease condition.
Self-efficacy is a known predictor of health behaviour in patients with chronic medical conditions, [13] [14] [15] [16] [17] and has also been shown to influence adherence to ART. 18, 19 ART adherence self-efficacy is an individual's belief in the ability to continue taking antiretrovirals (ARVs) despite the various challenges they may encounter in doing so. Behaviour change is said to occur as a result of the person's belief about how capable they are in performing behaviours that would lead to the desired outcome. HIV-infected patients on ART will choose to adhere to their medication if they believe that doing so will result in their getting better and experiencing increased quality of life. Self-care, defined as the daily regimen of tasks that an individual performs to manage HIV or AIDS, is not limited to taking pills; it involves behaviours such as sticking to a healthy diet, regular exercise, avoidance of risky behaviour and medication adherence. Maintaining self-care behavioural skill in persons with HIV or AIDS can be a significant challenge, as it requires high level of self-efficacy.
Bandura describes four sources of information that influence self-efficacy; these are performance mastery, vicarious experience, verbal persuasion, and physiological symptoms. Integration of information from one or more different sources forms a self-efficacy judgment. 5 All of these factors are equally applicable in ART adherence in an HIV-infected person who is on antiretroviral therapy for a prolonged time.
http://www.sajhivmed.org.za
Open Access
Performance mastery
This refers to knowledge and skill gained through experience and perseverance. 5 This strategy is applicable in ART adherence, as it entails teaching patients how to avoid negative self-talk, as well as how to monitor self-defeating thoughts and how to replace them with task-focused ones, so that hopelessness associated with non-adherence to antiretroviral therapy can be avoided.
Vicarious experience
Vicarious experience occurs when a person observes other people completing a task successfully. This serves as a way of modelling self-efficacy for the observer. 5 Vicarious experiences or modelling could be used by adherence counsellors in enhancing ART adherence. 20 This will be in the form of vicarious reinforcement where a desired behaviour such as adherence is being reinforced by seeing someone else being rewarded for it.
Verbal persuasion
This strategy usually takes the form of encouragement or discouragement from another person and is the most commonly used self-efficacy approach used by healthcare professionals. It is used to attempt to convince someone that they can succeed at a particular task. 5 Verbal or social persuasion serves to reinforce feelings of self-efficacy when facing the minor failures associated with adherence to ART. Health workers use verbal persuasion and encouragement to enhance ART adherence by expressing confidence in their capabilities. This form of support has been shown to result in patients learning new skills and exploring more self-care behaviours. Since self-efficacy develops over time, continuous positive reinforcement would be most likely to enhance adherence among patients.
Physiological symptoms
These also serve as sources of information regarding an individual's self-evaluation of competence. A person's physical reaction to difficult situations can influence how prepared that person feels to handle the situation effectively. 5 During stressful situations, a person's perception of the impact of their own distress on their body can alter their self-efficacy. Becoming 'overwhelmed' when faced with some challenges associated with chronic medical conditions (such as adverse reactions to medications) could be interpreted by someone with low selfefficacy as a sign of their inability to adhere to treatment, thus further decreasing self-efficacy. On the other hand, a person with high self-efficacy may interpret such physiological symptoms as normal and unrelated to their ability to adhere to therapy. It has been shown that it is a person's belief in the implications of physiological symptoms that alters selfefficacy, and not the physiological response itself. 5 
Outcome expectation
An outcome expectation is the belief that a particular behaviour will result in a specified outcome or effect, and outcomes can be either positive or negative. The SCT postulates that an individual will choose an action that he or she believes will maximise positive outcomes and minimise negative outcomes. 11 Cognitive intervention in ART patients is aimed at changing the patient's behaviour and attitude by assisting the individual in changing unrealistic expectations or behaviour.
Observational learning or modelling
Other influences that are recognised by SCT are observational learning or modelling which describes how a person acquires skills and information through the actions of other people. 11 Through observation, a person can learn from another's actions and go further to develop an understanding of such actions and be prepared for the consequences of performing them. An applicable scenario in the context of ART adherence would be to find a highly adherent ART patient to serve as 'role models' for other patients who are not adherent. Support groups for HIV-infected patients may also provide good opportunities for modelling as people can learn how to do certain things by observing others within the group. 10 All these have the potential to improve the individual's self-care behaviour and subsequently lead to improved adherence to ART.
Reinforcement
This is a foundational concept within cognitive-behavioural theory as a whole. It predates and underlies much of what is in SCT; this concept is more basic to how behavioural approaches work. Here the response to behaviour can determine whether or not that behaviour will be repeated. Reinforcement can be positive (rewards) or negative. When health behaviour is positively reinforced, it makes it more likely that the individual will repeat such behaviour. On the other hand lack of response or negative reinforcement of a person's behaviour tends to make repetition of such behaviour less likely. 11 The behavioural theory of adherence is based on the operant conditioning such as reinforcement of action that leads to adherence. For example, a reward for the completion of medication might be given by a healthcare provider in the form of a compliment, or a natural reward may occur if the patient felt healthier after adhering to their treatment. Negative reinforcement is the ceasing of an unpleasant stimulus to reinforce behaviour. Negative reinforcement has limited role in ART adherence, but may be applicable in patients who continuously fail to adhere and develop a resistant strain of the virus with very few resources available to initiate other regimens of ART. In addition, repeated hospital admissions, opportunistic diseases and time lost from work are negative consequences that a non-adherent person could experience. 8 The HBM is comprised of several interactive states of belief, which collectively affect adherence in a disease like HIV/AIDS. These are referred to as perceived susceptibility, perceived seriousness, perceived benefits and perceived barriers.
The Health Belief Model

Perceived susceptibility
The perceived susceptibility of a disease brings to light the fact that an individual could actually contract the disease. 11 This means that a person will seek preventive medical care if the individual believes he or she is at risk of developing a disease. A person who has engaged in an activity that made him or her prone to contracting HIV infection is likely to seek medical intervention to confirm the suspicion.
Perceived seriousness
This implies that people tend to be more proactive in prevention of serious diseases than in preventing those perceived to be less serious. In other words, susceptibility and seriousness combine to form what an individual perceives as a threat of a disease. 15 Perceived seriousness of HIV/AIDS are the consequences of being infected with the virus which are pain, infections, disability, lifelong therapy on ARVs and ultimately death.
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Perceived benefits
The perceived benefit derived from health behaviour describes how effective an individual thinks the health behaviour will be. Health behaviour that results in an immediate benefit may be perceived as very effective since the effect is rapid and noticeable. 11 The immediate benefit of antibiotics in treating an opportunistic disease in HIV/AIDS may create belief that choosing to adhere to the medication (behaviour) has instant rewards. Long-term treatment with ART might not provide such instant benefits, and thus there is a chance that a patient may not be as strongly motivated to adhere to ART as they would be to antibiotics.
Perceived barriers
These include factors which an individual perceives as obstacles to the health action. An individual may feel that treatment takes too much time, requires too much effort or is too difficult to obtain. When the perceived threat of contracting a disease is very high and perceived benefits of taking action that would prevent one from contracting such disease outweigh the perceived barriers, patients are more likely to take action regarding their health. 11 The HBM model also recognises other factors that could influence health behaviour. These include predisposing factors such as the individual's values, beliefs, attitudes and perception of the disease. Enabling factors such as issues around availability and accessibility of health resources also play a role. Lastly, reinforcing factors relate to peer-support, feedback and assurance given by healthcare workers to patients to ensure treatment compliance. 11 Perceived susceptibility to and severity (health consequences) of a disease are postulated to be driven by knowledge, attitudes and practices of individuals. 8 Similarly, pre-existing beliefs about the disease and the symptoms experienced are said to affect an individual's perceived susceptibility to and severity of the disease. 8 In the context of HIV or AIDS, the general knowledge of the high prevalence of the disease and the severe health consequences associated with it are also assumed to influence the perceived personal susceptibility to and severity of HIV or AIDS among the general population. 21 Medication-use behaviour among patients has been shown to be influenced by experience of previous adverse effects to medication. 2 Following an adverse reaction to medication, it is likely that the patient will make a causal attribution of the event to one or more of their prescribed medications. Therefore, a patient with prior adverse drug reactions to medication may have a pre-existing belief that ART would give similar adverse events. In essence, medication-use behaviour of such a patient will ultimately be influenced by belief in potential adverse effects of medications. 2 Patients' perception of their relationship with their healthcare provider is also postulated to influence their medication-use behaviour. Healthcare providers potentially have substantial influence over patients' levels of knowledge about the target condition, the adverse health consequences of that condition and the treatments required. 10 In addition, the patients' trust that their healthcare providers are competent and knowledgeable about HIV/AIDS will influence their acceptance of the advice and education that they receive regarding the threat to their health. 10 Further to this, patients' perception of health providers' concern about their welfare, being involved in decision-making processes regarding management of their health, and good communication with health providers are all influential in patients' medication use behaviour.
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Beliefs about Medicines
The HBM has been used for a long time in explaining variation in adherence to treatment of chronic medical conditions. More recently, researchers have postulated that BAMs which consist of questions that have some resemblance to the concepts of the HBM is an important factor influencing medication-use behaviour. 23 According to self-regulatory theory, a cognitive-behavioural theory, patients' treatment perceptions and illness representations influence their adherence to medication. 24 Therefore, patients on chronic treatment often undertake a cost-benefit analysis, considering whether their beliefs about the necessity of using medications to maintain their health outweigh their concerns about the potential adverse effects of taking the medicines. [25] [26] This perspective led to the development of the Beliefs about Medicines Questionnaire (BMQ), 23 whose authors reasoned that a separate, specific measure to gauge patients' beliefs about medicines would add to the explanatory power of the HBM. The authors further argued that an enhanced understanding of patients' beliefs about their medications could inform the development of interventions to improve adherence and optimise the benefits they derive from medications. 23 The use of medication is strongly influenced by the patient's perception of the benefits of taking such medication. 11, 22 However, variables such as medication cost and level of trust in the prescriber may also influence adherence, even in persons with favourable attitudes towards their medications. 22 Patients often conceptualise the use of medication as necessary to achieve a specific health goal. In the context of HIV and AIDS, the perceived health benefit of medication is defined as the perceived necessity of ART for the target condition.
The perceived necessity of medication is also driven by interaction of two variables in patients, namely the perception that they are susceptible to the target condition, and the perceived severity of the condition should it occur.
2 Each of the two variables is considered to be necessary but insufficient for an individual to perceive that a medication is necessary for their health, and hence the model postulates that the interaction between the two is associated by patients with the necessity for adhering to medicines. 2 In terms of patients' beliefs, the perceived effectiveness of the medication to treat the target condition is a predictor of medication-use behaviour. 2, 24 Perceived necessity for medication is also influenced by concerns about the longterm safety of that medication. Patients' concerns about medications are often generalised, with some patients thinking that all medications have some negative qualities, and this is also true of ART. 28, 29, 30 Patients' beliefs about medicines are dynamic, and these beliefs are often due to patients' misunderstanding of the role of medications in chronic illnesses. Various studies across a range of chronic medical conditions have identified similarities in beliefs that influence medication adherence; these studies have found low rates of adherence to be consistently related to doubts about personal need for medications. 31, 32, 33 Given that perceived need for ART includes the beliefs that use of a medication is necessary to maintain or improve one's health, concerns about the long-term harm of medications logically have a negative impact on those beliefs. 22 One can therefore expect that if patients on ART believe that long-term use of ARVs is going to be harmful to their health, they will not fully adhere to their medications. Therefore, strategies to change patients' views can be employed during adherence counselling. Patients' belief about HIV and AIDS can be modified positively through educational interventions, which aim towards behaviour change. This serves as an opportunity for patients on ART to improve their knowledge about the disease condition, gain better understanding of the role of medications and have any misconceptions harboured about their medications clarified. 20 Addressing the risks and benefits of antiretroviral therapy could reinforce positive medication beliefs (such as perceived need for medication) and assuage negative ones (such as general harm and overuse of medicines). Increase in knowledge is expected to lead to a change in the participants' beliefs about HIV medicines and improved adherence to ART.
Trans-Theoretical Model (Stages of Change)
This theory was developed by Prochaska and DiClemente, 34 and is also called the Stages Of Change Theory. The basic premise of the model is that behaviour change is not a once-off event but a process in which an individual attempting to change a specific behaviour moves along a series of motivational changes, namely: pre-contemplation, contemplation, determination, action, maintenance and relapse. 4 The Stages of Change Model is not linear but circular in nature; a person does not progress automatically from one stage to the next, but rather enters the change process at any stage, and can progress or relapse to earlier stages. 11 The Trans-Theoretical Model has been used in various behavioural interventions at both individual and organisational levels; persons at different stages in this process often have varying informational needs and only benefit from intervention designed specifically for the stage they are in. 4 In the pre-contemplation stage, the person has not thought about the particular health behaviour to be taken and therefore has no intention of adopting such behaviour. At the contemplation stage, the person is said to be seriously considering taking the health behaviour but has not taken any action about it. The person proceeds to make a plan to adopt the health behaviour at the determination stage. During the action phase, the person makes an initial behavioural change; this phase usually covers the first six months of adopting the health behaviour. After a period of six months, the individual enters the maintenance phase and this is sustained for a period of time, say more than six months.
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Applying this theory to patients on ART can best be described in the context of the patients who started ART and often adhere strictly at the early stages but become non-adherent after some time on treatment. The relapse stage describes the reversion to an earlier stage after failing to maintain adherence to medication, dietary instructions and other life style modifications; this is often referred to as a secondary stage of change. The relapse may occur at any time after action is taken to adopt the specified behaviour (in this case strict ART adherence).
The Precaution Adoption Process Model
This model comprises seven stages, beginning from lack of awareness and progressing to adoption and maintenance of desired health behaviour. At the first stage, a person is unaware of the health risk; the individual may become aware in Stage 2 but remained unengaged. In Stage 3 the individual is faced with the decision to act, and may decide to act (Stage 4), or decide not to (Stage 5). Stage 6 is an action stage, and Stage 7 is maintenance of the action taken in earlier stage. 4 In the Precaution Adoption Process Model (PAPM), an individual moves sequentially through all the stages, and although it is possible to move backwards from some later stages to earlier ones, people do not return to the first two stages once completed. This model recognises that the barriers faced by people who are unaware of health risks or hazards differ from the barriers faced by those who are aware of such risks but decide not to take action. 4 In the PAPM, interventions which target stages that precede active decision making have been asserted to address adherence in medical conditions.
In the context of adherence to ART, in the first stage of the PAPM a person might be unaware of the link between nonadherence to ART and the development of viral resistance. The individual may then become aware through a medium like health education but decide not to engage in strict adherence to ART (Stage 2). Next, the person faces a decision about strict adherence to ART (Stage 3); may decide not to adhere strictly (Stage 4), or to strictly adhere (Stage 5). The stages of strict adherence (Stage 6) and maintenance of strict adherence (Stage 7) follow. As it is impossible to move backwards to Stages 1 and 2 once completed, a person cannot move from being aware of the consequences of non-adherence to ART to being unaware of such implications.
The Theory of Reasoned Action or Planned Behaviour
The Theory of Planned Behaviour (TPB) and the associated Theory of Reasoned Action (TRA) stipulate that behavioural intention is the determinant of behaviour. 4 The TRA predicts behaviour from intention and explores the relationship between beliefs, attitudes, intentions and behaviour. 11 The modified version of the TRA is the TPB which includes one additional construct, perceived behavioural control; this construct relates to people's beliefs that they can control a specific behaviour. 11 The perceived control construct was added to the TRA to gain better understanding of situations where behaviour or behavioural intention is influenced by factors which are beyond a person's control. 4 In the TRA, intention is influenced by three factors: subjective norms, attitudes and self-efficacy. 5, 6, 8, 11 According to the TRA, behavioural intention is influenced by an individual's attitude towards such behaviour and by the individual's beliefs about whether people who are significant to them approve or disapprove of the behaviour (subjective norms).
Self-efficacy is the confidence a person has that certain behaviour can be performed. 11 Two beliefs in the TRA that influence behavioural intentions are normative and behavioural beliefs. Normative beliefs are based on social expectations which are often considered as rules (they influence subjective norms), while beliefs about the behaviour influence attitudes. A person's attitudes towards health behaviour are said to be determined by the outcome expectations of performing such behaviour and the extent to which the individual values the outcome. 6, 8, 11 According to the TRA, an individual will perform a certain health behaviour to reduce health risks if convinced that such a behaviour will prevent the risks. It is also influenced by the extent to which the individual perceives that the benefit of performing the behaviour will outweigh the cost. 11 Applying this theory to ART adherence requires that one take into cognisance the beliefs, attitudes, and intentions that exist within a specified population in terms of adherence to treatment in chronic conditions. This will involve designing a measure to gauge the following variables: previous adherence to medication among the population (behaviour); how likely they are to strictly adhere to ART (intention); predisposition towards adherence (attitude); whether or not '"most people who are important to me would want me to be strictly adherent to ART'" (subjective norm); and whether or not being strictly adherent is 'under my control' (perceived behavioural control). Comparison of the results of those who are likely to adhere with those who are not likely to adhere to ART will assist in identifying beliefs, attitudes, and intentions that predict adherence to ART among such populations.
Conclusion
Prediction of medication adherence is complex, and healthrelated knowledge and beliefs alone are insufficient to achieve behaviour change, especially in chronic conditions such as HIV and AIDS. However, people can control or influence the events affecting their lives by integrating cognitive, social, and behavioural sub-skills related to beliefs of personal efficacy in performing these skills. 8 The cognitive perspective on health behaviour focuses on effective selfmanagement of health habits. 8 HIV-infected patients need to have confidence in their ability to perform the required selfmanagement activities (self-efficacy) and hold positive beliefs about the benefits of their medications. It is important for them to believe that exhibiting self-care behaviour and holding the right beliefs about their medications would result in adhering to therapy which subsequently leads to good clinical outcomes and quality health.
